Percent Composition of Copper (II) Chloride 

Prelab
NAME:______________________________________________ PERIOD:___________

1. Iron (III) sulfate has the formula Fe2(SO4)3.  Calculate the percent iron and the percent oxygen

    by mass in the compound. Show your work.

2. Chromium forms two compounds with chlorine: chromium (II) chloride CrCl2 and 

     chromium (III) chloride CrCl3. If 5.55g of one of these compounds produces 1.82g of

     chromium when decomposed, which of the two compounds was decomposed.

3. What is the purpose of adding the sulfuric acid to the reaction mixture?

4. What are the purposes of the barium chloride and silver nitrate tests?

Percent Composition of Copper (II) Chloride

Copper (II) chloride is an ionic compound which is blue-green in its hydrated form, CuCl2. 2 H2O, and is brown in its anhydrous form, CuCl2. This compound melts at 498oC but does not have a measurable boiling point because the liquid decomposes before the temperature gets high enough for it to boil. Aluminum metal will react with the CuCl2 in a single displacement reaction to form copper metal and aluminum chloride. 

2 Al (s)   +   3 CuCl2 (aq)    (   3 Cu (s)  +  2 AlCl3 (aq)
Excess aluminum will be added to ensure complete reaction. The excess aluminum will be reacted with sulfuric acid to form soluble aluminum sulfate. The copper metal can be collected by filtration.  The soluble aluminum chloride and aluminum sulfate will be separated from the copper by filtration and washing with water. The actual yield, the theoretical yield and the percent yield of copper and chlorine will be determined.   

Procedure: 

1. Mass an empty weighing boat.

2. Add about two to four grams of the compound to the weighing boat and remass. 

3. Transfer the sample to a 250ml beaker. Rinse the weighing boat with distilled water to transfer the compound to the beaker.

4. Add 75ml of distilled water to the beaker and stir the mixture to dissolve the compound.

5. Warm the solution to above 60oC. This will help to dissolve the solid and it will increase the rate of the reaction with the aluminum. It will also prevent the copper metal that will be produced from adhering too tightly to the surface of the aluminum and will make the separation of the copper metal easier.

6. Tear the aluminum foil into small pieces but do not roll the foil into balls. The flat foil provides more surface area for the reaction.

7. Add several small pieces of aluminum foil to the reaction mixture. Warm the solution during the course of the reaction to keep it above 60oC. The reaction of the copper chloride with the aluminum is very exothermic so only moderate heating will be required. stir the solution constantly and be careful that the solution doesn't boil over. 

8. Keep adding aluminum foil to the reaction mixture as it is consumed. Try to knock the copper off the aluminum as it is formed. Keep adding aluminum until the blue color of the solution, which is due to the copper ion, completely disappears. 

9. Your instructor may ask you to test for the presence of any residual copper ion by removing a few drops of the reaction mixture and combining it with a few drops of concentrated aqueous ammonia. The appearance of a dark blue color indicates that copper ion is still present. The reaction is:


Cu+2(aq)   +  4 NH3 (aq)  (  Cu(NH3)4 (aq)

    light blue

           dark blue

The reaction with the aluminum should continue until this test no longer produces a dark blue color.

10. When all the copper has been displaced, add 10ml of 6M H2SO4 (sulfuric acid) to react with the excess aluminum. This is also a single displacement reaction which produces hydrogen gas, which will escape, and aluminum sulfate, which is a very water-soluble compound and will be washed through the filter paper. The reaction is:

2 Al(s)    +   3 H2SO4 (aq)  (  3H2 (g)   + Al2(SO4)3 (aq)
11. Stir the copper to break up the lumps to make sure that all the excess aluminum has a chance to react. 

12. Mass a piece of filter paper and flute (pleat) the filter paper to promote fast filtration and better rinsing. 

13. Filter the copper being careful not to overfill the paper or lose the any of the copper. Use your stirring rod and wash bottle to direct the solid towards the center of the filter paper. Rinse the copper towards the bottom of the filter. Wash the copper and the filter paper with distilled water several times to rinse out the aluminum chloride and aluminum sulfate. Let one amount of water drain through completely before adding the next amount. Several small rinsings are better than one large rinsing. 

14. Your instructor may ask you to test for the presence of residual sulfate ion in the filtrate. Collect a few drops of the liquid as it comes through the funnel in a well of a 24 well plate. Add a few drops of barium chloride to the well. A white precipitate of barium sulfate will occur if there is any sulfate ion left in the filtrate. The reaction is:

Ba+2(aq)   +  SO4-2(aq)  (  BaSO4 (s)
Continue the rinsing until this test is negative.

15. Your instructor may ask you to test for the presence of residual chloride ion in the filtrate. Collect a few drops of the liquid as it comes through the funnel in a well of a 24 well plate. Add a few drops of silver nitrate to the well. A white precipitate of silver chloride will occur if there is any chloride ion left in the filtrate. The reaction is:

Ag+1(aq)   +   Cl-1(aq)  (  AgCl(s)
Continue the rinsing until this test is negative.

16. After washing the copper thoroughly with water, rinse the copper with ethanol to promote drying. Open out the filter paper and place it on a watch glass. Let the copper dry overnight. 

17. Determine the mass of the copper and chlorine in the sample. These are the experimental yields of copper and chlorine.

18. Calculate the percent copper and the percent chlorine in the sample. 

19. Using the formula of the compound and the atomic masses of copper and chlorine, calculate the theoretical mass percent copper and the theoretical mass percent chlorine in the compound.

20. Using these theoretical percentages, calculate the theoretical yield of copper and chlorine that should have been produced based on the amount of compound originally used. 

21. Calculate the percent yield of copper and chlorine.
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Percent Composition of Copper (II) Chloride
NAME:______________________________________  PERIOD:_________

LAB PARTNER:_______________________________ DATE:___________
Data Table
	Mass of weighing boat and CuCl2
	g

	Mass of the empty weighing boat
	g

	Mass of CuCl2
	g

	Mass of filter paper and copper after drying
	g

	Mass of dry filter paper
	g

	Mass of copper in the sample (experimental)
	g

	Mass of chlorine in the sample (experimental)
	g

	Experimental mass percent copper in the sample of the compound
	%

	Experimental mass percent chlorine in the sample of the compound
	%

	Theoretical mass percent copper in CuCl2
	%

	Theoretical mass percent chlorine in CuCl2
	%

	Theoretical yield of copper
	g

	Theoretical yield of chlorine
	g

	Percent yield of copper
	%

	Percent yield of chlorine
	%


Calculations:

Conclusions: 


Explain in clear and concise sentences what errors may have caused your percent yields to be greater or less than 100%. Be specific as to how the error would have caused the percent yield to be greater than 100% or less than 100%.
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